Co-translational protein targeting by the signal recognition particle.
The signal recognition particle (SRP) mediates the co-translational targeting of nascent proteins to the eukaryotic endoplasmic reticulum membrane, or the bacterial plasma membrane. During this process, two GTPases, one in the SRP and one in the SRP receptor (SR), form a complex in which both proteins reciprocally activate the GTPase reaction of one another. The recent crystal structures of the T. aquaticus SRP.SR complex show that the two GTPases associate via an unusually extensive and highly cooperative interaction surface, and form a composite active site at the interface. GTPase activation proceeds through a unique mechanism, stimulated by both interactions between the twinned GTP molecules across the dimer interface and by conformational rearrangements that position catalytic residues in each active site with respect to the bound substrates. Distinct classes of mutations have been isolated that inhibit specific stages during SRP-SR complex formation and activation, suggesting discrete conformational stages during formation of the active SRP.SR complex. Each stage provides a potential control point in the targeting reaction at which regulation by additional components can be exerted, thus ensuring the binding and release of cargo at the appropriate time.